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(54) FLUORINE-CONTAINING NITRILE AND ITS POLYMER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new compound obtainable in a relatively good yield 
and having good storage stability and high polymerization activity. 
SOLUTION: This compound is represented by the formula CH2=GFCF20-(CF2 0)x- 
(CF2CF20)y-(0X12CF2CF2O)z-(CFX2CF2O)w-CFX3-CN [X1 is H, F or CI; X2 is H or CI 
(trifluoro)methyl; X3 is H, F, CI or trifluoromethyl; (x), (y), (z) and (w) are each 0-20 and the 
sum of (x), (y), (z) and (w) does not exceed 20], e.g. a compound of the formula 
CH2=CFCF20-CF(CF3)-CN. The compound of the formula CH2=CFCF20-(CF20)x- 
(CF2CF20)y-(CX12CF2CF20)zHCFX2CF20)w-CFX3- ON is obtained by removing FI from 
terminal iodine nitrile of the formula ICH2CF2CF20-(CF20)x-(CF2CF20)y-(CX1 2CF2CF20) 
z-(CFX2CF20)w-CFX3-CN in a solvent (e.g. dimethyl-formamide) in the presence of a 
catalyst (e.g. zinc) at a temp, of -20 to 200° C. 
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(54) l^B^i&m $7«y|g-> •;;i'43<fcv-t®a^{* 

(57) immi 

CH2=CFCF20-(CFa0)x-(CF,CFa0),-(CX'aCF2CF20).-(CFX= 
CFaO)--CPX=-CN 

vwtt-^n^naac o ~ 2 o oscs^-r. fziz b^ 



1 

CH,=CFCF20-(CP20)x-(CF2CF20)y-(CX'2CF2CF,0).-{CFX* 
CF20),-CFX'-CN 

vwit-^n^nm^LK. o ~ 2 o ois<&«-r. 

[ii*«2] CH2=CFCF20-CF(CF3)-C 
N, 

CH2 = CFCF2O-CF(CF3)CF20-CF(C 
F,)-CN*fctt 

CH2 = CFCFaO-[CF(CF3)CF,0]a-Cr<C 
F3)-CN 

C^b 1] 



CH2=CFCF20Fy 

n I 



(IV) 



CHjsCFCFaORf 



RfOCF2CF=CH2 



(3;ff, Rf {is; : -(CF20)x-(CF2CF20),-(CX'2CF2CF 
20).-(CFX'CF20)„-CFX'- (ddf, X'X^X'xyz* 

[if JR^ 4 ] 1.000~1,000,000 



(2) .;. 1 0-2 3 7 1 3 0 

2 

T-fe »J > ^7 >;/|g- b U 0 . 1 ~ 9 9 

it*«l*fcH:2{cse«0#7'y^-h'J;i/ 

[0 0 0 1] 

10 [ 0 0 0 2 ] 

if) S*t-S^>'v-<fea-&-rsc:i:t.t t)^U v-tfi 

?fJffl•r5CIi:^i«I5>^^7:v^5o «aji?.s^|4Hi|^tlF^3 5 4 
6 18 6^, |5|«3 9 3 3 7 6 7^, p]^4 2 8 1 0 9 

;U$:^ta-a-^-a-T>'^— 7;i/:tD/}^Uv-i:b> 5^7>S 
S:frbTHS<b$#T>'t-7ncii7;^ h x-— |g<Si^:fe 
ffTV>5. ^fe. ?|4H1tfFII3 8 5 2 3 2 6^, I1IB4 
20 0 3 1 1 2 4^feif{c:{±, dCDScD^^ v-OD-&^:i^iS 

[0 0 0 3] biPb, ±t3$fefT4*l«F{cf3tt^nfcy'5-7 

<, ie«i:bTiiS{ffi'5:iai:^e-3TV'>S. >'i-7;i/ 

[0 0 0 4] 

[%B^4sM«^b±3i:1-SSffi] :^mmit. ttlSWJRJ^ 

30 ^55:^7 «y^^hU;i/<feJl^bJ;di:t-S'focD-Cfe5<, 
[0 0 0 5] 



im^m 5 ] ^^mifi 1,000-1,000.000 

CH2=CFCF20-(CF20)x-(CF2CF20)y-(CXSCF2CF20),-(CFX*CF20)w-CFX'-CN ( I ) 



?tfeJih'J7;i/;j-n^5^;bS^^-r. x. y^ zH^ 

vw{±^n^n&i:{co~2 o©iss:*f. fc^su 

X. y, z4b*<tt5wCDiW{i2 0&M^'feV>. ) T-^$n 40 
5^7 h U :0-^^fi4s 1,000~1,000, 

gis 1 , 0 0 0~ 1 , 0 0 0 . 0 0 OT-fe «;/^- h 

';;i/©^WSA^o. i~9 9^;i/%T-$.sK^7^/^- 

I CHsCFzCFjORf CN 
(^cfi, Rf ttHrIf3-C'««bfc®!)-C-*)S. ) T-S^^n 



*5. ^7^yfN:^h U;!/ (I) CDS? * bV^0lJ{i, 
CH2=CFCF20-CF(CF3)-CN. 
CH2 = CFCr2O-CF(CF3)CF2 0-CF(C 
F3)-CN4b-J;Ut 

CH2 = CFCFaO-[CF(CF3)CF2 0]2-CF(C 
F3)-CN . .-: 

T-fe5, ;&4b\ ^-jja!S;!£®B&{c^l-fc»t:. WT©i5i 

0^T-{±-(CF2O)x-(CF2CF2O)y-(CX'2CF2CF2O).-(CFX'CF 
20)w-CFX'-*Rf--C-a-r.' ~ - - . 

[0 0 0 6] i?mm^y vn- b «;;!/ ( i ) tt> -ne 
(II) 

-2 0*C~2 0 0'a Jif*b<tt5 0-C~l 5 O'CT-fe 



(3) 
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10 0 0 7] Bi^mmx-i^^^m3^m-v'}}\^ (ii) 

I CHaCFaCFjORf A 

i^fp. Rf ttHuge-e^Sbfea^T-fea. Aii, co 

F, COOH*fe{iCOOR (dCT-x Rtti^^l&l-- 

1 ocDW^-efeSo ) s:^i-o ) x-^^ti?>^b'^m 

4»C>fi»6D:??^ («?>J;tK, 5Kai#f|F4, 1 3 8,4 2 6^ 

[0 0 0 8] -^Ji:b-r I CHaCFaCFaORf CN 
CD-g-J5g;i/— h ^WTtg^f . 

[<b2] 1. ICHaCFaCFaOEfCOF + CH3OH ICHaCFaCF 
aOBfCOOCH, 

2 . ICHjCFaCFjOEfCOOCHa + NHs -» ICHjCFaCFaOEfCONH 

2 

3 . ICHaCFaCFaOEfCONHa ^ ICHaCFaCFaOEfCN 

[0 0 0 9] *^BJCD^7 b U;u ( I ) {i. =M 

[Yb3] 

CHasCFCFjOFy 

N'*^*N (IV) 
It I 

CHa=CFCF20Rt ^ ^ ^RfOCF2CF=CH2 

i^(p. Rf {±Hfii3-c-«ebfca>)-r-fe5. ) x-^-^ti 



(III) 



UTi^Wb^ (IV) tt, TS14iSiS<> 



[ 0 0 1 0 ] -§-7 >v^- h 'J ;i' ( I ) CDHMYbtt, 
«J.Org Chem. 3 2. 2 3 1 (1 9 6 7)tg3«S 

NHaO#:STk:SJS$-a-CCHa = CFCFaOR 
f C(NH2)=N-C( = NH)-Rf OCFaCF = CH 
aSf-fS. SJiSiaStt#K:Rl^$n«tVN*^ -5 0-C~ 
lOO'C. ii?SU<y:-3 0°C~5 0*CT-fe>), Siclffi 

n^ffiffl^ns, «^<sj&^, -B-sd 

i:t.oJtlT-fe5. SJSSJgttl^rn h>1±£D4)OT% ^ 

[0 0 11] fff,nfcCHa=CFCFaORf C(N 
Ha) = N-C( = NH)-Rf 0CFaCF = CH2lC. 2 
fg€:;i/OCH2=CFCFaORf COZ (dCLT^-Ztt 

•;7'i^>ib-g^Asf#?)na. susjasJi^tKS^^fn^: 

0-C~l 0 O^C, 5f*U<liO°C~5 O-CT-^. 
SiSE:^{i1tK:|5S^$n*v>As^ffl-rs{b-&<g!»®g6 



[0 0 12] ::os^c^{i^fe, «J»Jc:S- b 'J;btj@pj 
10 S:CDNH3?feSJS&$#. S-rCHa=CFCFaORf C 
(NH2) = NH5:ffr3!pe)> C:ix{C^^;KOCHa = C F 
CFaORf CN^&SJiSS-a-SdfcJCJ:?), SMe<J{CC 
Ha=CFCFaORf C(NHa) = N-C( = NH)-R 
f 0CF2CF = CHa$:ff, $c,{Z3fLJc: 2^^;i/£DC 
H 2 = C F C F a 0 R f C O Z * ^ -B- S CI i: fc: i o -r 
'feUSEt-SClilASfSSo CHa=CFCF20Rf C 
(NHa) = NH$:^&SHJE&#femi. NH,;feiifiJt:^ffl-r 

[0013] CHa = CFCF20Rf C(NHa) = NH 
20 ilCHa = CFCF20Rf C N©S^SIfe^^^{i, ^{CRS^ 
^n-r, SjiSMiKH:. -5 0'C~10 0*C. iif^b<« 
0'C~5 0*CT-fe5o jE:t7{::o^,^Tt.$^J®^d:35:v^, 

i^p{f^;u;^;i'A7'^>\ T'-fe h ^J&ifC-feS, CH2 = 
CFCFaORf C(NHa) = N-C{ = NH)-Rf OC 
F 2 C F = C Ha C H 2= C F C F aO R f C 0 B©SJc5 

[ 0 0 1 4 ] 3|K%BJ©^7 'VlSr: b ij ;i/ ( I ) (i, ^£D 
l«&#ffla^1-5c:i:*)x *fc0:-?o2liJit±^^tfi 

bTtt. 5^ h^7-'i':tn3i^u>, ^'v-fbtrr-UT^i/, 
40 vy9->. h U 7;u3f-nai5^i/>, 7«;'fbb:r:;K 

[0015] *#BB^CD-^7 'V^- b 'J ;i/ ( I ) ©m-& 

i^^^vS^ (J^tt«^>' ^ffiS-&. ?Lfb«-&l?) ifimm 

. iXtJl\,^■ti, 0~1 0 O'COj&Sx 7 BcrnHgH 

mt.X(DmS.t.tz{t 1 0 0 Kg/cm' G?ia[*-eO*a£E*- 
50 ^mi£tl^S.f3^-^ts, 



(4) 
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[0016] *^^cD^7 ^ym- h u M±. m&m-^m 

l!3<®5}«';v-(:JA)*f#5Cli:'feT-tSo ^e.tci/T'V 

[0 0 17] 

[^fiJiJ] 

I CH,CF2CF2CF(CF3)CN2 5 SiQ!|»*l 20 
5 gjfejiyfi^j^tf^-;!/^;!/^^^ F (DMF) l Oml*, 

U«?> < UT (i^4 0^^) ^^0*J*£jS5bsgC:ofc, 
^CD^x ®^^7 l-CT-aSK^F-a-TSJSS: l ^SigStt 

ia2.4 3g (Msg 9. 4%) *f#fc, ^;^7 1*C. 
^J5K^^0^3^S^ IR, GCMS*3J;VNMR(H,F) 
T-S£^Lfci:C:^. CH2=CFCF2CF(CF3)CN 

[0018] S^«Sg'l2 30 
ICHjCF,[CF2OCF(CF,)]2CN50g, 
l&*2 0 g*5<fcVDMF 1 0ml&. 7 -5 rn C Atl, d 

1 6 o-ccD»js±-r-iD^ufe. b«e)< ut (^6 



mffT'§ffi^-'^"C7. 77 ecD^^^mtz m 

ffi7 4%. *Sj*Jf3l 1%, DMF 1 3%). Ztl^m 

m^xmm i^xms. 9 s . e %(D±m^imzo i 

0 8~112*C, ^^i^CD^ii^^ IR. GCMS. 43 
J:UfNMR(H,F)T-5iigbfci:35x CH, = CF[C 
FsOCF(CF3)]2CNT-feofco IR^^-h^[iI2 

[0 0 19] ^«6fi?ll 3 

CH2=CF[CFsOCF(CF3)]aCN (tiT> TaC 
N2j i:BSI9-»-r5) 5g. [H(CF2CF2)3C00]2/ 
C2F3CI3 (8*5%) 0. 5 gt:iS^7,^?^fpX-^^ 

& Ut s . ^feS^itelS^fej}? U V- 2 . 8 2 
ftfco IR, 'H-NMRSV"F-NMRCDiK:^4» 

[{b4] 

— {CHsCF)^— 

I— (CF20CF)2CN 
CF3 

T-feofco iRfi*5J:tfNMRCDjgm*»e.W-StL/fei:C 
5. f&¥±9:9-^Stt> «^3 5 0 0 0~**j4 8 0 0 OT-fe 

[0 0 2 0] i^flSffil4~6 
^0!l3i:[5MtCbT> ACN2i:CH2 = CF2. CF 
2=CF2SfcJiCF2=CF2/Cr3CF2CF2 0[CF 
( C F 3)C F20]2 C F = C F 2( <i V E )i:CDjtfi-&*fT 
•olio ^lK:^"f"o 

[0 0 2 1] 

[«1] 













MnCNXB) 






ACN2 

Cfli=CFi 

DBP 


lOg 

9Rg/cB*G 
Ig 


6.15b 


53. 000 


43,200 


ACK2: 76.9 
CH2=CF2:23.1 




ACN2 

CP»=CFi 

DHP 


lOg . 

8Kg/cQ*G 

lE 


6.S2« 


56. 900 


1) 


ACN2: . 78.8 
CPj=CFj:21.2 




ACN2 

CFj"CF, 
DHP'> 


Ig 

20g 

5Kg/cii*C 
Ig 


7. ggg 


68. 900 


72, 300 


ACN2: 4.2 
• 21.5 

CF,=CF,:74.3 



2) ^VE : CF.CFjCF,OtCF(CF,)CFiO],CF = CF, 

3) DHP : lH(CF,CF,),COO-),8lt9g/hy i^DD hy^^b^J-o 

> 



(5) 



[0 0 2 2] mmmi 

lf^^m3h(D:t—V^U—:riZ. M7|cl 2 25g, CF 
3CF,CF20CF(CF3)CF20Cr(CF3)C0 0N 
H4I22. 5g, NaC14g. Na^SO, 2. 155 
&i3iVCF3CFaCF,0[CF(CF3)CF20]2Cr 
= C F a 3 6 7 . 5 g 5&f±jii«ii, :t- h ^ U-rt^SPH 
^SrSr^l^tN- *V>-C-CF, = CFaT-giSlU 1 S'C 
T-CFa=CFaT-rtBE*2. 5Kg/cm»Gfc:L, -^OD 

mmmT>'e=.'!7A2 4. 5mg^»fi7)cl OmltC^j^ 
bfc^^^*tta^:e. «-&cr)31fT{c^n-r£E:*7iS2. 5 10 
Kg/cm'GK:®TLfci:C^T*I CFaCFaCFaCFa 
2 11. 5 7gStta^:e. $e>tCE±jtfl. 5 Kg/cm 
'G{c«:ofci:C;5T'CF2=CF2-r-E:*J*2. 5 Kg/ 

[ 0 0 2 3 ] |^«{C L/T^ «-&ffi:/3i)S 1.5 kg/cm' G* 
■C-iST bfc i: i 5 T-SK C F 2 = C F a V'^A* 

£E:^7?&2.5kg/cia'G{cMbfc. C©Bt, 

mSla'i>s^±a^:ecFa=cFaOSMi:f -5. ccd^ 
iiSi^tJiSL. $e>t:«^tfii^T•CFa=CFa<&■&lt 

5 0gttJi^:gi:Cl5T-ACN2S2. 7 9gfta^ 20 
fc, ACN2^ttatfi:«^j$S*^«iiSCa<«:ofc 

^3t«)-r> CFa = CFaS-&Si-l 0 0 gttjiA.:ei:c5 

■&ttl 4 0 gfflGF2 = CFa«ri6ADbfci::i:5-C-«-&<fc 
i^ltbfc. @??^::^^y^-<fe7'n-UT 1 8 9 2. 2 
gO^^^iSfffc. HffJ^#SH:2 0 . 8 7MS%T-fe 

^^:{C^S^Q^TJ^*fb^ T-thVT-iJti^U 12 0-C 30 
T-^^|g«b-CafeOrfAtt3nUv-&ltfe. dCJjtU 
v-®Mj5KttCFa = CFa/0VE/ACN2 = 7 6. 

4/2 2.8/0.8 (^;bJt) -C-S^fc« 
-te-SiiMLx^jo (10 0-C) =4 1.5T-feofco 

[0 02 4]^2gMi 



A C N 2 Oiiin $ 5) t C F 2 = C F jO-^fl-ttaSAs 2 
5g*-it57 5gCD^lC*ff-3fctAM.{illlffi««l7i:in«{C 
bT> =rAtt4t'Jv-^fffeo IISiS«f!l7*5J:V8T-fffe 
^JiU^-^&^KtCbT IR&aiJ^bfci:Cl5^ iffee>t) 
-CNtS^< 2 2 5 Ocm-'ftiECDi!SiR*5^«)e.nfe, 40 
Z:® 7}« v-CDiajgEtt C F a = C F a/ 0 V E/A C N 2 
= 7 6.1/2 2.7/1.2 (^;Uifc) T-feofe. * 
fc> A-^-*!;SH:MLi+to (lOO'C) =4 0T-fe^ 

[0 0 2 5] g^ffiifl : . - -. • 
ms&m 8 fff fci^ u ^- 1 0 0 fiMSs 3 mssecDT^ h 

^7i::^;i/::^X?fe3'f >^rfAD— b, 2 3 
O'CT- mF^T-u^^irasSbfefcci^s MfeSB^O^MiD 
m^At^m^ntzo CCD#M©IRT-tt-CN{cSr3< 
iSJRfifiit, b 'J7'i^->St:»-:3< 1 5 5 Ocm-'CiiftiK 50 



?^i8^ 1 0-2 3 7 1 3 0 
8 

[0 0 2 6] mmm i o 

CH2 = CFCFaOCF(CF3)CN5 1.5g{C-3 0 
•C-C-NHa 1 5 gS:ttji*5/^. eSS^rH^M^fSS^-y-jg 
*J©NH3*:*:^T-M«U ^e>{c-SSJi£i$-a-, ^ 
EE^gtcJ:-=.TCHa = CFCFaOCF(CF3)C(N 
H) = NH*fffe. IRSVNMRlCtDSi^. 
bfc. ) 

ff e>nfcCHa = CFCF20CF(CF3)C(NH) = N 
H 2 5. 4 g{Ct?^:;i/OCH,= CF CFaOCF(CF3) 
CN2 3.7g?g:S/lS?-e-, C H2 = C F C F aO C F ( C 
F3)C( = NH)-N-C(NH2)CF(CF3)OCFaC 
F = CHaSfffc, IRSVNMRtJ;t)?!tig 
bfe, ) 

CICDCHa=CF CFaOCF(CF3)C( = NH)-N- 
C(NHa)CF(CF^)OCF^CF=CH24. 9 Igt 
2<g^r;i/©CH2 = CFCF20CF(CF3)C0F5. 1 
6 gSr^Jnbfctc:^. m^t^^^^i^^lbtzo -ebT' 
efe@i*;*^*fffibfcAs, b«?)<1-5i:> 
■3fco c:o^;ST-cDfiit;iS-^© I Ripfe h UTi^xo 
*S^5Jl;|E^4s^#bTV^5C^:^, 
St^^rtifc, c:n{cb';3^f^;u7'^>3.0 3g^ip^ 
Si:%fSl(a<]K:S/icr>b. ^SttSJifeCgfeb, I R (tg 
3 ) M^|B^H:^±tS;*^bTTI3SC© h UT'S^V 

i^^jsgbitc: iiAsigtofenfc, 

[0 0 2 7] 

[<b51 



CHaaCFCFaO^i 



CPs 



CHj^CFCFg* 



CF0CF2CF=CH2 
CF3 CF3 



[0 0 2 8] ■^mm 1 1 

mmmi otmmizi^x. cHa=cFCFaOCF(c 

F3)C(NH) = NH^C^*;^CDACN2$:S^&^#^ C 
H2=CFCFaOCF(CF3)C( = NH)-N-C(NH 
2)[CF(CF,)O CFa]2CF = CHa^fffe, ^tlfc 2 
fg^;i/CDCHa = CFCFaOCF(CF3)COF;feJ:V 
h y >*gSAnbtTI3{b-&^<&ff fe, 

[0 0 2 9] 

[^b6] 

CH2=CFCF20<^CF3 

- - 

CH2=CFCFaOCF " <CF(CF3)OCF2)aCF=CH2 



1_2. 



^fi^iJl 0i:[lI«t:bT»fcCH2 = CFCFaOC'F 



(6) 



(CF3)C( = NH)-N-C(NH2)CF(CF3)0CF2 
CF = CH2t2e^;i/©CH2 = CFC0Fi: h U:t^ 

[0 0 3 0] 
lit!} 

CH2=CFCF20<^FCFa 



CH2=CFCF20gF 



I 



CF=CH2 



[0 0 3 1 ] mmm x 3 

^mmi OT-fffc h U7'£^>[CHa = CF,CF20CF 
(CF3)CN]a. 0 gfcl*«f K (y^-'^v 

:^rt>— 2,5-B„ B*ttli»S^tti8) 0. 1 g&iD 
it> ffl?S±-r- 1 6 0*CK:ioiStLfcii:i5, ^©dSJiKb 

[0 0 3 2] mm m 1 4 

Hffififij istmmizLx. mmm i o h u > 

0. Sgtb'JT'U;^' (TAIC) 0. 
SgtSS^U cni::>'^— 'sdr-9--2,5-B0. 1 

SIS b®v>«fli«i^ w# e> nfc. 
[0 0 3 3] mmm\i 5i^:ttfitmmi 

3 >i7^i£ W-r St^ h ^ 7;i':^-o 1/ > i: C F 
3CF2CF,0[CF(CF3)CF20]2CF = CF,CDtt 

%. «*-&{*OA-^-*fiSML ,i*.oc) (10 0-C) 
= 2 6) 1 0 OgfiSBtSRF (*— 5}t>7 >f 7 
BS^> MTC Tn^^-f^— ) 8SJIg0> IISE«?!l 



10 



20 
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1 T-ff fc h';7'J^>CH2=CFCF30CF(CF3)C 
N8. 5«aa5*5J;V>'^-^:^r+J--2,5-B2g|5^3 
>5=-rfAD-;U-r-S*tt) JSR CURELAS 

TOMETER iiF?&fflv>. 1 6 o'cx-immu^m 

^bfc. ltKi:b-rCH, = CFCF20CF(CF3)C 

[0 0 3 4] 1 6 o'CT- 1 o^mr 

UJ^iDKlbs JP$ 2imn©i^— h<&ff, 2 0 0*Ct-4^H 

Vi^Xf) ORIENTEC TENSILON^ffl 
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